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Introduction 
 
This activity is part of the Safe Food, Fair Food project, funded by the German Agency for International 
Cooperation. The first phase of the project on focused on capacity building in food safety for animal-source 
foods in informal markets targeting Ethiopia, Ghana, Kenya, Mali, Mozambique Senegal, South Africa and 
Tanzania.  
The current second phase of the project targets fewer countries and three regional economic communities – 
the East African Community, the Southern Africa Development Community and the Economic Community of 
West African State – to increase awareness on the risks of informal markets for meat, milk and eggs. 
 
In the East African Community, the first step was to raise awareness among policymakers on the need to 
consider food safety of informal markets. During a series of sensitization workshops in Kampala, Bujumbura and 
Kigali in 2013, the participants requested for training in food safety in informal markets. This course was 
therefore planned to meet the needs expressed in those workshops. The participants from each country were 
senior members drawn from academia, the health and veterinary sectors and national bureaus of standards. 
The list of participants is provided in Annex 2. 
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Training summary 
 
Lecturers/facilitators: Erastus Kang’ethe and Saskia Hendrickx 
Day 1 
Opening 
Erastus Kang’ethe of the University of Nairobi welcomed the participants and explained the objective of the 
training course. At the end of the training course, it was expected that the participants would: 
  
• understand the main characteristics of informal markets and its implications for food safety; 
• understand the basic principles of risk analysis, hazard and risks; and 
• be able to apply tools to conduct participatory risk analysis.  
 
He then explained the agenda and it was agreed to start at 0900 hours instead of 0800 hours. The agenda is 
included in Annex 1. Saskia Hendrickx of the International Livestock Research Institute (ILRI) gave a short 
presentation on ILRI, the various CGIAR Research Programs and how the Safe Food, Fair Food project fits into it. 
Erastus then proceeded with the introduction to the project.  
 
Overview of food safety in developing countries 
Saskia gave a presentation on the above mentioned topic, outlining the relevance of animal-source foods in the 
diet but also the possible risk they may pose as two-thirds of the new emerging infectious diseases come from 
animals. Referring to the food safety situation analysis mentioned by Erastus as part of the first phase of the 
project, she gave the example from Mozambique outlining the various institutions from different ministries that 
have a mandate on food safety. Often, these mandates are not clearly delimited and overlap is common. The 
participants were asked to conduct a similar exercise for their countries and the groups later presented their 
findings.  
 
Overview of food safety and informal markets 
Erastus outlined the basic principles of food safety and the implications of trying to apply international 
standards to informal markets that are commonly present in developing countries.  
 
Day 2  
Foodborne diseases and zoonoses 
Saskia started by giving a number of definitions and then explained the basic principles of outbreak investigation 
of foodborne diseases. She concluded her session by giving two examples of foodborne disease outbreaks.  
 
Introduction to Hazard Analysis and Critical Control Point (HACCP) 
Groups discussed different hazards, products contaminated, diseases caused, and control including critical 
control points. 
 
Uganda  
Product: Sausages 
Disease: Salmonellosis 
Hazard: Salmonella spp. 
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Control 
• It is possible for fresh meat to be contaminated with Salmonella. This is a critical control point. 
• Spices added at later stage may also be contaminated; another critical control point. 
• The additives in sausages may also affect Salmonella, possibly reducing it. 
• Target of zero Salmonella is unlikely to be achieved but it is important to keep numbers low. 
• Cold storage of sausages will also affect microbial viability and growth. 
• Another risk is from the workers who may be infected or carriers. 
• Limits need to be identified within which processes are safe. 
• Corrective actions also need to be identified. 
• Raw material should be in a cool storage room with temperature control.  
• The temperature needs to be monitored. 
 
Kenya 
Product: milk  
Disease: brucellosis 
Hazard: Brucella spp. 
Control 
• Pasteurization at 62°C is an effective way of controlling most pathogens. 
• Thermostable pathogens may survive. 
• Best-before dates can allow consumers to avoid infection. 
 
Rwanda 
Product: ultra-heat treated milk  
Disease: milk-borne infections 
Hazard: bacterial pathogens (different) 
Control 
• Critical limits: Zero bacterial pathogens 
• Sterilization is the critical control point 
• Temperature: 100-115°C; temperature monitoring. 
• Afterwards contamination may occur during packaging. 
• Antibiotic residues: only at reception of milk – critical control point. 
• Antibiotic residues could be present or not.  
 
Introduction to risk analysis  
World Organisation for Animal Health (OIE) 
Saskia started the session by outlining the basic principles of risk assessment and then proceeded to the method 
used by OIE. She concluded her session by outlining the different types of information needed for a risk 
assessment regarding importation of live animals from one country to another.  
 
Codex Alimentarius  
Erastus outlined the risk assessment method of Codex Alimentarius. While the approach is very similar to that of 
OIE, it is applied specifically to food products.  
 
Group work  
1. Has your country used risk assessment to deal with a foodborne hazard? None of the participants was 
aware that a risk assessment on a foodborne hazard had been conducted in their country.  
2. Outline how you could carry out a risk assessment of foodborne hazard present in your country.  
 
Uganda: Cysticercosis infection 
 
Burundi: Risk of introducing melamine contaminated milk powder through import of milk from China. This is a 
real threat as a lot of powder milk is imported.  
 
Kenya: Brucellosis 
• Which species? 
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• Properties of agent (e.g. killed at 96°C or 62°C for longer time).  
 
Hazard characterization 
• What does it cause in animals and humans?  
• Characteristics of Brucella in food – can survive in fermented products.  
• How many Brucella organisms are needed to cause infection? 
• Transmission pathways  
 
Exposure assessment  
• Prevalence of Brucella in livestock and human 
• Who drinks milk and how often? 
• Do they boil milk? Do they consume milk from other animals other than from their own? Rwanda – 
cysticercosis through consumption of pork meat in Western Province  
 
Day 3 
Risk pathways in value chains 
Saskia explained the characteristics of a value chain and the need to understand how pathogens behave along 
specific value chains. Apart from the processes that may mitigate the risk of the pathogen, it is important to 
understand the volumes that are being considered.  
 
Event/fault trees 
Event tree is an analysis technique for identifying and evaluating the sequence of events in a potential accident 
scenario following the occurrence of an initiating event (forward logic). A fault tree, on the other hand, 
estimates the likelihood of a particular event occurring, determines the combinations of failures that determine 
the top event and determines the remedial measures (backward logic). 
 
Application of risk analysis: Case study 
Erastus explained how they used risk analysis to study cryptosporidiosis in urban livestock farming. 
 
Day 4  
Review of field visit: Fish value chain in Kigali 
Alpha Choice – fish importer – food safety concerns?  
• Maintenance of temperature at -18°C throughout the chain e.g. from Vietnam.  
• Temperature monitoring questionable, even in the container that had been closed, the container was 
not at -18°C.  
• Fresh water and sea fish seemed to be stored together. It was not clear if they had a separate 
container for each type of product. 
• Environmental concern – dusty! Should be cleanable. No personal protective equipment for staff and 
visitors.  
• Thoroughness of documentation was questionable  
 
Can we implement HACCP here?  
If the premises are rented (they may only own containers and fish), it may be difficult to make structural 
changes to the premises. They owned land in the industrial zone – work with them to improve situation there.  
How do we deal with these types of enterprises? How do we apply standards here? Develop standards together 
with industry to develop a roadmap to improve hygiene. 
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Kime Supermarket – food safety concerns? 
• Hygiene concern – personnel moving freely between different sections. 
• Concerns with temperature monitoring in freezers. In the freezer, various types of fish were stocked 
together.  
• In the display, different fish are covered in ice. 
• Packaged fish from very far. Smoked salmon caught in Norway, packaged in Poland, distributed in 
Belgium ended up in Kigali! Cold chain. 
 
Municipal market  
 Some shops had freezers. Freezers had meat from three different species together: chicken; goat and 
fish.  Solution is to try to separate the meat from the various species.  
 The fresh fish were kept on trays by the sellers outside but were kept in the freezers overnight.  
 In the market– stalls selling fish. Fresh fish caught the day before; also selling dried fish and smoked 
fish by the same fishmongers.  
 Preparation and evisceration of the fish is done at the same place. No visible water source. Put water in 
jerry cans  
 Storing of unsold fish underneath the counter.  
 
Recommendations 
 Separate stall for fresh fish and dried/smoked fish and also between fish and vegetables.  
 Surface difficult to clean: cardboard. Use easily cleanable surfaces  
 Temperature monitoring of freezers in shops.  
 Municipality could invest in infrastructure to provide cold storage facilities that stall owners could rent; 
it should also provide better access to portable water.  
 Training is needed on how to handle perishable products. Engage stall keepers/owners.  
 
Note: There are no more informal markets (open air) in Kigali. Hawkers are not allowed in Kigali – they can be 
fined. They could form a cooperative and local government will then build a market infrastructure for them to 
operate from.  
 
Microbiological risk assessment 
Francis Ejobi gave an overview of the components of a microbiological risk assessment. He showed a long list of 
possible questions that would need to be answered. He gave one example: Qualitative risk assessment for the 
introduction of highly pathogenic avian influenza H5N1 virus in Uganda.  
 
Risk management and communication 
Erastus gave an overview of the main aspects of risk management and risk communication using a number of 
examples mostly on aflatoxins in feeds and milk in Kenya. It is difficult to communicate with farmers to influence 
them to change some of their practices and accept some control measures. For example, zero tolerance for foot 
and mouth disease means that all animals should be slaughtered. Farmers question this because they do not 
see it as a major threat to the animal. It has to do with trade of animals and animal products. There were 
problems with compliance but now most farmers have understood.  
 
Remember: If the people ask you at the end of your talk, “What do we do?” then you know that they have 
understood your message.  
 
Participatory epidemiology tools 
Saskia presented the various tools used in participatory epidemiology that can be adapted. These included 
proportional piling, ranking, determining morbidity and mortality and focus group discussions. 
 
Participatory risk analysis  
The tools can be used to collect data on exposure, morbidity, mortality and volumes consumed. 
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Day 5  
Field visit  
Butcheries  
Positive aspects  
 Basic infrastructure exists.  
 Clean surfaces because they were tiled.  
 
Concerns 
 No pavement; it can get muddy during the rainy season. Holding pens are up – manure can be washed 
down by heavy downpours and deposited next to the butcheries. 
 Weighing balances are not cleaned after weighting  
 Room behind stall – “more guesthouse” should have been cold room. Refrigerator system is next to the 
slaughterhouse.   
 Water basin too far from meat handling and there was no running water  
 Chopping block made of wood. Possible wood chips and bone splinters because of use of a machete. 
Suggest the use of saws but it is difficult to adopt. 
 Intestines should be separated from the other types of meat.  
 Toilet facilities were very far. At the abattoir, few toilets compared to the number of staff. 
 
Slaughterhouses 
Positive aspects 
 The slaughterhouse was clean and not smelly. 
 Old infrastructure but seems well maintained. 
 Staff have employment contracts (70-80 persons). Possible to train – better than casuals.  
 Animals had ear tags – allows for traceability.  
 Standard of tiling of walls up to 2m. Norms seem to be in place.  
 
Concerns 
Slaughterhouse 1  
 Many people around that may influence ante mortem inspection 
 Cleanliness  
 All workers are casuals, paid on a daily basis 
 Meat slaughtered in slaughterhouse then transported on wheelbarrows 
 
Slaughterhouse 2 
 If animals are not sold on the day, they may stay there for up to 3 days without water or food.  
 Floor was difficult to clean 
 Water points for sterilizing implements were present but not sure if they were working.  
 Drainage at the exit was blocked and needed to be emptied manually.  
 
Course evaluation 
The participants were given evaluation forms to fill (Annex 3). The course was generally rated excellent and very 
good. The participants also rated the course content as very good and important for their duties. The content 
had a logical flow and allowed easy understanding. They, however, recommended that the course duration be 
extended to increase assimilation (Annex 4). The participants were given a certificate of participation and all the 
presentations on a USB flash drive for future reference. 
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Annex 1: Agenda 
 
Time Day 1 Day 2 Day 3 Day 4 Day 5 
0800-0900 Registration 
Rosekellen Njiru 
Food borne infections; 
intoxications; zoonoses 
Saskia Hendrickx 
Risk pathways in 
value chains 
Saskia Hendrickx 
Microbiological risk 
assessment   
Francis Ejobi 
Field visit to 
informal fish 
markets 
0900-1030 Introduction and 
objectives 
Erastus Kang’ethe 
Introduction to HACCP 
Erastus Kang’ethe 
Event/fault trees  
Erastus Kang’ethe 
 
Risk communication 
and management  
Erastus Kang’ethe 
Discussions of the 
field visit  
Erastus Kang’ethe 
1030-1100 TEA BREAK 
1100 - 1300 Food safety 
overview –
developing 
countries 
Saskia Hendrickx 
Introduction Risk 
analysis – OIE 
Saskia Hendrickx 
Application of risk 
analysis: case study 
on cryptosporidiosis 
and E. coli O157 in 
slaughterhouses 
Erastus Kang’ethe 
Participatory 
epidemiology  tools 
Saskia Hendrickx 
Case control 
studies on use 
participatory risk 
analysis 
 
1300 - 1400 LUNCH 
1400 - 1600 
 
Food safety 
informal markets 
Erastus Kang’ethe 
Introduction risk 
analysis – Codex 
Alimentarius 
Erastus Kang’ethe 
Field visit to 
butcheries 
Feedback on field 
visit  
Erastus Kang’ethe 
Participatory risk 
analysis –  
Saskia Hendrickx 
Closing and 
departure 
Erastus Kang’ethe 
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Annex 2: List of participants 
Trainees 
Name Institution Email contact Sex 
(M/F) 
Country of 
origin 
Country Classification 
(Developing/Developed) 
Winyi Kaboyo Ministry of Health, 
Uganda 
winyikaboyo@yahoo.com M Uganda Developing 
Benon Kyokwijuka Ministry of Agriculture, 
Animal Industry and 
Fisheries 
benonkyokwijuka@yahoo.com M Uganda Developing 
Hakim Mufumbiro Uganda National Bureau 
of Standards 
hakimmufumbiro@yahoo.com M Uganda Developing 
Francis Ejobi College of Veterinary 
Medicine, Animal 
Resources and 
Biosecurity, 
Makerere University 
ejobifrancis@yahoo.com   M Uganda Developing 
Anatolie 
Ndayishimiye 
Ministry of Health, 
Burundi 
ndayanatolie@gmail.com F Burundi Developing 
Rudaragi Désiré Burundi Bureau of 
Standards 
rudosin@yahoo.fr M Burundi Developing 
Béatrice Maregeya Ministry of Agriculture 
and Livestock, Burundi 
mabeakwi@yahoo.fr F Burundi Developing 
Grégoire 
Ngomirakiza 
Faculty of Agriculture and 
Bio-engineering, Burundi 
ngomirakigreg@yahoo.fr M Burundi Developing 
Gafarasi Isidore 
Mapendo 
Rwanda Animal 
Resources 
Development Authority 
igafarasi@gmail.com M Rwanda Developing 
Savio 
Hakirumurame 
Ministry of Agriculture, 
Rwanda 
saviora200@yahoo.fr M Rwanda Developing 
Jose Nyamusore  Ministry of Agriculture, 
Rwanda 
nyamusore@yahoo.com M Rwanda Developing 
Naomi Kemunto ILRI Kenya n.kemunto@cgiar.org F Kenya Developing 
 
Trainers 
Erastus Kang’ethe University of Nairobi mburiajudith@gmail.com 
Saskia Hendrickx ILRI Mozambique s.hendrickx@cgiar.org 
 
Administration assistant 
Rosekellen Njiru ILRI Kenya r.njiru@cigar.org 
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Annex 3: Evaluation form 
Your co-operation in completing this questionnaire will be greatly appreciated. The information you provide will 
be useful in planning future events and will help resource persons to improve their materials and presentation. 
A. General 
assessment 
In general, I would rate the workshop as: 
  Excellent         
  Very good  
  Good  
  Poor 
  Very poor 
B.  How would you rate this workshop in meeting your expectations? 
     Partially            Fully              Exceeded   
     Please explain (if the workshop did not fully meet your expectations only)  
 
 
C1. Were the training objectives clear? 
     Fully         Partially               No 
C2. Objectives 
 
The objectives of this workshop are listed below. Please circle on a scale of 1 to 5 if, in 
your opinion, the objectives have been achieved. The scale ranges from 1 (the objective 
has not been achieved); to 5 (the objective has been achieved). 
1. Understand the main characteristics of informal markets and its implications for food safety 
1 2 3 4 5 
   
2. Understand the basic principles of risk analysis, hazard and risks 
1 2 3 4 5 
 
3. Be able to apply tools to conduct participatory risk analysis  
1 2 3 4 5 
 
Additional comments 
 
D1. Was there a good balance between theory and practical work? 
     Yes         No    
Please explain  
D2. Did you think the overall timetable was good? (logical flow of subjects, duration of sessions) 
     Yes         No    
Please explain 
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D3.Did you think the daily timetable was good? (logical flow of subjects, duration of sessions) 
     Yes         No    
Please explain 
 
E. Features 
 
 Very good Good Fair Poor 
Accommodation          
Meals                           
Lectures/presentations         
Discussions                           
Organization and management     
Quality of visual aids          
 
F. Additional 
 Topics 
What additional topics would you have liked included in this training? 
 
 
 
G. Topics to be 
eliminated 
In your opinion what topics/seminars should be considered for elimination? 
 
H. How useful is this training for your day to day work? On a scale of one to five (1=not useful; 5=very useful) 
Please rate the usefulness.   
1 2 3 4 5 
     
 
I. Will you be able to train others in what you learnt? 
 Yes                   No             I am not sure  
 
J.  How would you rate your knowledge and skills on this subject before and after the training? (Use a scale 
of 1-5, 1 = very low; 5 = very high). 
 Before training     
 After training     
L.  Would you recommend this workshop to your colleagues? 
      Yes                                        No            Please explain 
M. Any additional 
Comments 
Please use the space below to write down any additional comments you may have. 
  
 
Thank you very much for your valuable input 
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Annex 4: Evaluation responses 
A. General 
assessment 
In general, I would rate the workshop as: 
  Excellent    2     
  Very Good  9 
  Good  
  Poor 
  Very Poor 
 
B.  How would you rate this workshop in meeting your expectations? 
     Partially            Fully 10            Exceeded  1 
     Please explain (if the workshop did not fully meet your expectations only)  
 
 
C1. Were the training objectives clear? 
     Fully   11      Partially               No 
C2. Objectives 
 
The objectives of this workshop are listed below. Please circle on a scale of 1 to 5 
if, in your opinion, the objectives have been achieved. The scale ranges from 1 
(the objective has not been achieved); to 5 (the objective has been achieved). 
Please list Specific Objectives of the training workshop: 
1. Understand the main characteristics of informal markets and its implications for food safety 
1 2 3(1) 4(6) 5(4) 
   
2. Understand the basic principles of risk analysis, hazard and risks; 
1 2 3(2) 4(5) 5(4) 
 
3. Be able to apply tools to conduct participatory risk analysis.  
1 2(1) 3 (2) 4(6) 5(2) 
 
Additional comments 
Another workshop to comprehend this information 
 
D1. Was there a good balance between theory and practical work? 
     Yes (11)        No    
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Please explain 
 It will be better to have another training 
 In future it’s important to increase practical work 
 Lectures were well illustrated with examples which were supported by two field visits to 
informal and formal markets 
 There was time for discussions after each presentation 
 
D2. Did you think the overall timetable was good? (logical flow of subjects, duration of sessions) 
     Yes  (10)       No   (1) 
Please explain 
 There were some overlaps in the topic 
 The timetable flowed from general subjects to specific topics 
 The time was too short to fully internalise the practice of epidemiology and risk assessment 
 The topics were arranged in order of one leading to another as an introduction to the next 
topic 
 The sessions were given sufficient time.  Theory work and the practical part flowed well 
which helped to understand better 
 Suggested to go more thorough  
 
D3.Did you think the daily timetable was good? (logical flow of subjects, duration of sessions) 
     Yes(11)         No    
Please explain 
 There was a clear logical flow of subjects and allocated time adequate 
 The lectures and time for discussion were well spaced and given adequate time 
E. Features 
 
 Very good Good Fair Poor 
Accommodation      5 5   
Meals                       4 7   
Lectures/presentations     8 3   
Discussions                       6 5   
Organization and management 7 4   
Quality of visual aids      4 7   
 
F. Additional 
 Topics 
What additional topics would you have liked included in this training? 
 ISO 22000 
 Statistical calculations/targets to arrive at the appropriate propositions 
to report on 
 Steps/processes to gradually improve informal markets to formal 
markets 
 Chemical food hazards 
 Good hygiene practice 
 General principles of food hygiene 
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G. Topics to be 
eliminated 
In your opinion what topics/seminars should be considered for elimination? 
Microbial risk assessment  
K. How useful is this training for your day to day work? On a scale of one to five (1=not useful; 
5=very useful) Please rate the usefulness.   
1 (1) 2 3(2) 4(3) 5(5) 
     
 
L. Will you be able to train others in what you learnt. 
 Yes(9)                   No(1)             I am not sure (1) 
 
M.  How would you rate your knowledge and skills on this subject before and after the training? 
(Use a scale of 1-5, 1 = very low, 5 = very high). 
Before training 1(1)  2 (6)  3(3)  4(1)   5  
After training    1      2        3(2)  4 (7)  5 (2) 
L.  Would you recommend this workshop to your colleagues? 
      Yes   (11)                                     No          Please explain:  
 They need the information 
 Very useful to learn the various tools available for use 
M. Any additional 
COMMENTS 
Please use the space below to write down any additional comments you may 
have. 
 Great workshop, learnt a lot and will apply in work and share with 
others 
 More training recommended 
 Well-coordinated training 
 The training should be provided to staff at district and lower levels 
where food safety issues in informal market is most important 
 Need for follow-up training for practical application 
 Very important and interesting program  
 Training is very critical and relevant in improving food safety along 
different food chains 
 Need to participate in similar workshop to well understand training 
and can use the information in future 
 
